Cerebrospinal nematodiasis caused by Baylisascaris procyonis in chinchillas
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Reports of fatal cerebrospinal disease caused by the larvae of the raccoon roundworm, Baylisascaris procyonis, in domestic and wild mammals and birds have increased over the last decade. 2, 3 Fatal Baylisascaris encephalopathy has also occurred in human beings. 1 An outbreak of Baylisascaris cerebral disease in chinchillas from 3 ranches in southwestern Ontario is described in this report.
Between June and November 1989, about 100 chinchillas from 3 commercial ranches developed acute progressive central nervous system (CNS) disease. All eventually died or were euthanized. In July 1989, 5 live chinchillas were submitted to the Huron Park Diagnostic Laboratory from these 3 ranches. The animals varied in age from 3 to 9 months From the Veterinary Laboratory Services Branch, Ontario Ministry of Agriculture & Food, Huron Park, Ontario NOM lY0, Canada.
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Sanford old. Affected chinchillas exhibited clinical signs, which included ataxia, torticollis, paralysis, incoordination, and tumbling. Animals could control this behavior briefly to eat and drink. Even with individual nursing care, however, they became progressively worse, recumbent, comatose, and died. The ranches were separated by several kilometers, but the 3 owners had always had a close working relationship since starting their separate ranches about 4 years previously. As a result they shared animals, cages, utensils, feed, storage facilities, and occasionally chores. The largest ranch (A) had about 400 chinchillas. The other 2 (B and C) had about 250 animals each. Throughout the summer and fall of 1989 animals on the 3 ranches continued to develop CNS signs. In October 1989, 5 more live chinchillas with similar clinical signs were submitted to the laboratory for necropsy. All animals necropsied were in good bodily condition. There were no grossly visible lesions. Tissues, including brain, were fixed in neutral buffered formalin, sectioned at 6 µm, and stained with hematoxylin and eosin (HE). Sections of brain were also stained with periodic acid-schiff (PAS). Microscopically, significant findings were restricted to the brain. Elongated coalescing necrotic foci and tracks were seen in the midbrain, medulla, and cerebellar peduncles of all 10 chinchillas. Infiltrates of varying numbers of macrophages, eosinophils, and lymphocytes usually accompanied these malacic foci (Figs. 1, 2). Meningeal infiltrates and perivascular cuffs of eosinophils, lymphocytes, and plasma cells were also features of the inflammatory reaction in the brain. Swollen and degenerating axons and neurons were associated with areas of necrosis ( Fig. 2 ). Cross sections of ascarid larvae were seen adjacent to necrotic areas in the brains of 2 of the first 5 chinchillas ( Fig. 3 and inset). Larvae measured about 70 µm x 60 µm in cross-sectional diameter and had prominent lateral alae. Larvae were much better seen after PAS staining. A presumptive diagnosis of B. procyonis encephalitis was made.
On further questioning, the owner of ranch A disclosed that hay for all 3 ranches was stored in a loft in a barn on his ranch. A family of raccoons had occupied that barn in the spring and raccoon feces were noticed on the hay. A forage harvester was used to chop and bag the hay for easier dispensing to the 3 ranches. He also sold some hay to 3 other chinchilla ranchers, 2 of whom reported that a few of their chinchillas had developed similar signs of CNS disturbance and had to be killed.
Baylisascaris procyonis seems to be an indiscriminate parasite. It has been reported to cause disease in at least 20 mammalian and 13 avian species. 2 Similar to the outbreak reported here, previous outbreaks of fatal CNS disease in domestic animals caused by B. procyonis larvae have usually been linked to the unwitting use of straw or hay contaminated by raccoon feces. [2] [3] [4] Raccoons infected with B. procyonis are more common in the northern temperate regions of North America, especially the midwestern and northeastern United States. In Ontario, Canada, several outbreaks of fatal CNS disease caused by B. procyonis in rabbitries and chinchilla ranches have occurred during the last decade (Lautenslager P, Sanford SE, unpublished observations). Cerebrospinal nematodiasis caused by Baylisascaris has been reported in chinchillas on 1 farm in Pennsylvania. 4 The raccoon feces were not available for examination in this outbreak because the raccoons had abandoned the barn prior to submission of the chinchillas. Baerman's procedure on one-half of the brain of 2 of the second set of chinchillas did not reveal larvae, although typical larval tracks were seen in the other half of the brain examined histologically. This outbreak was probably prolonged because fecally contaminated hay had been mixed and spread widely in the stored hay during the chopping procedure.
Examination of raccoon feces from haylofts in Ontario has usually revealed large numbers of B. procyonis eggs (Lautenslager P, personal communication). Treatment of infected animals with various anthelminthics including thiabendazole, fenbendazole, levamisole, and ivermectin has not been 1. 
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The heartworm, DiroJilaria immitis, is enzootic in dogs in the United States. Diagnostic tests for heartworm disease are usually included in the evaluation of dogs presented with respiratory insufficiency, chronic cough, and exercise intolerance. Heartworm disease in cats is not as common as it is in dogs, but an increasing number of cases are reported each year. Currently, infection with D. immitis is usually included in the differential diagnosis of cats with coughing, dyspnea, or intermittent vomition. 2, [4] [5] [6] [7] [8] 14 The frequency of heartworm infection in cats in a particular location correlates with that in the dog population but at a lower incidence. 13 The objective of this study was to determine the prevalence of heartworms in dogs and cats in eastern Tennessee based on the Knott's concentration technique for microfilariae and the enzyme-linked immunosorbent assay (ELISA) for antigen of adult heartworms.
Two populations were examined: (1) dogs and cats brought to the small animal clinic at the University of Tennessee, College of Veterinary Medicine (VTCVM) and (2) stray dogs and cats from random sources. Blood was collected from the dogs in the clinic as part of the routine physical examination and from both dogs and cats with signs of heartworm disease. All samples were collected and examined between November 1985 and February 1990. The diagnosis of heartworms was based on the presence of D. immitis microfilariae in blood examined by Knott's concentration technique or by the presence of antigen of adult heartworms detected in the serum with a commercial ELISA kit. a When the stray cats in the study were euthanitized by an animal shelter, they were nec- Other reports have indicated that ELISA tests for D. immitis antigen in cats are more likely to give a false negative than a false positive result. 1, 3, 11 As in our study, when <5 worms were present in the heart, the amount of circulating antigen was less than the amount necessary for a positive test. The monoclonal antibody used in most diagnostic kits detects an antigen that is more concentrated in mature adult female worms than in immature female or adult male worm 1, 3, 5 Because single sex infections occur, the infection may not be detected by the antigen test.
Prevalence of heartworm infection in dogs and cats differs by geographic region. 12 Surveys of dogs from various parts of the United States have found from 0 to 55% of the animals are infected with heartworms. 12 Cats in areas where heartworms are endemic in dogs are also infected, but the prevalence of infection is decreased. 14 Adult heartworms are relatively transient in the cat, and spontaneous recovery may occur. 2, 5, 9, 10, 15 Microfilaremia in cats is transient and microfilariae, when present, occur in very low numbers. 2, 4, 9, 10, 15 In a review of 11 surveys comparing necropsy results of 796 cats to those of 1,038 dogs, the percentage of cats with heartworms ranged from 0 to 8.5%, compared with 5.4-59.1% of dogs in the same area. 14 
